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DMSP Water Vapor Radiances-
A Preliminary EvaluationI

1. INTRODUCTION

Onboard the Defense Meteorological Satellite Program (DMSP) Block 5D satel-

lite is a Special Meteorological Sensor H (SSH) package. Nichols 1 provides an

excellent review of the optical subsystem and the spectral characteristics of this

SSH package. Infrared energy is measured in 16 spectral bands by the SSH pack-

age: 6 spectral channels are located in the 15 um carbon dioxide bands, 8 in the

18-30 ,um rotational water vapor band, 1 in the 9. 6 Aim ozone band, and 1 in the

atmospheric window near 12 Mm. The various channel spectral centers, widths

and NESR's as per the original specification are given in Table 1.

The purposes of this study are: 1) to evaluate the DMSP multichannel water

vapor radiances (emissions) for informational content, and 2) to recommend some

operational techniques whereby moisture parameters may be derived directly from

the DMSP radiance measurements. Thus, in this investigation, the emphasis is

placed on the eight spectral channels located in the 18-30 ;m rotational water vapor

band, and the one located in the atmospheric window near 1 2 Mm. On occasion,

one or two channels located in the 15 Mm carbon dioxide were used to explain some

problems in the radiance measurements. The radiance sets analyzed were from S

(Received for.publication 3 October 1980)

1. Nichols, D.A. (1975) DMSP Block 5D Special Meteorological Sensor H, Optical
Subsystem, Opt. Engr. (14), 284-283, July-August.
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Table 1. SSH Channel Characteristics*

Center Width

Band m rn cm 1  cm- 1  Species NESR **

Elt 15.0 668.5 3.5 CO 2  0.30

E2t 14.8 676.0 10.0 CO 2  0.09

E3t 14.4 695.0 10.0 CO 2  0.10

E4 f  14.1 708.0 10.0 CO 2  0.11

E5t 13.8 725.0 10.0 CO 2  0.11

E6t 13.4 747.0 10.0 CO 2  0.12

E7/F5 18.7 535.0 16.0 H2 0 0.15

E8 12.0 835.0 8.0 Window 0.11

F1 28.2 355.0 15.0 H 2 0 0.25

F2 25.2 397.5 10.0 H2 0 0.16

F3 23.8 420.0 20.0 H20 0.12

F4 22.7 441.5 18.0 H 2 0 0.09

F6 24.5 408.5 12.0 H 2 0 0.14

F7 26.7 374.0 12.0 H 2 0 0. 18

F8 28.3 353.5 11.0 H 2 0 0.33

zi t  9.8 1022.0 12.5 03 0.05

*After Nichols

NESR Noise Equivalent Spectral Radiance in mW/m 2

sr cm-
'Not used in this study

Flight II SSH aboard spacecraft Wx 13536 and Flight III SSH aboard spacecraft

Wx 14537. Flight II SSH was launched in July 1977, and Flight III SSH was launched

in April 1978.

2. WATER VAPOR RADIANCE DATA

Printouts of SSII spectral radiance data for the period OOZ 30 Jan 79 to OOZ

6 Feb 79 were forwarded by the Air Force Global Weather Central (AFGWC) to the

8
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p, ,-;t i V. So lil lci_!at iv(.), tll', loni itludt. (p() ItIVC % w St.A i d ! WI ii (; Wh tilOL'lh

360), /eritll :.ii~I. (Il-sitive left sid( ,f scall, liv tiv( Itight -jd, ''t suain), the

treal (.11hiinek. Iiadiaiiie so!I t 'iw sliare'aft Ax 13A731; and %%xl.4 l37 wt -c ii

Thbis txp, ) o fint is idj~iriied by A]-(%( as 'UNPACK SAVLII' 1 paikaige'' daita.

Aon xini 16. (2 NPU --8.22 If p m kage data covering a seani J /,nith angles

fro t + 8. 2" o -8. 2''Is sho)wn III Figure 1. 'Ill( Ic-ation of, tliesc data ite- i n

or adjaILCent to thll 3I)NIA. PH)box niuniibeis wirt-, thlt eight iadii,(,flnde / iwktstiI.'

stations of Tihule, Prinise I ase (k huiVch IIl, Whfite( SaNnos Po3( intII 1\lu1gu. %%allop S ,

Cape C anaveral and Cool idg.o Field arne located.

The DM\S P SSI I soundier scan platte~rn is shoiwn in Figure 2 ais aI unctiP n (' 1,

J in :31)NEI-:1Is Nes 4:3 and 44. C to(s.s oitbit t rack scanning is :oe roiplished in

25 4 -degrec icrcn ('ital steps5 fromt -48" to1 +48" of na d ir. Fr' m left to right, the

scan spi Is are designated 1 through 25. Nadir is located at spot 13. At nadir, the(

scan spot on the earth's surface is approximately 21 nm-i (39 kinl), and increase s to

and No. 20. Zenith angles are designated positive on the left and negative on the

righ. Te rngeof znit anlesfor the 25 scan spots are +57(0 to -57". The

distance in rimi between scan spots and scan lines is also shown in Figure 2. Anl

example of the ar-eal coverage of an orbit track from Texas, U.S. to Alberta,

Canada is shown in Figure 3.

The inatchup of the 5511 package and radiosonde/ rocketsonde data covering the

period fromn 00Z 30 Jan 79 to OOZ 6 Feb 79 for the previously mentioned eight

rocketsonde stations was disappointing (see Table 2). A matchup is defined as

radiosondes/ rocketsondes within +/- 3 hours and 100 nmi (185 kin) of a satellite

scan spot.

In view oJf this small sample of matches, another request was made for addi-

tional data. The additional data consisted of a dump of the HPKG * HADISAVE

IIPKG for the period 12Z (3 Feb 79 to 12Z 18 Oct 79 from spacecraft Wx13536i only.

This HfPKG * RADISAVE HJPKG file contains the date-time, latitude and longitude

of a single scan spot, zenith angle, 3JJNEPII and data base parameters, the spec-

tral radiance measurement for the 16 DAISP spectral channels along with the

closest radiosonde station report of temperatures and dew point depression for the

mandatory levels. This single scan spot is the first cloud-free SSH radiance set

based on the 3DNEPB files and selected by AFGWCls IIPKG software. An example

of IIPKG * RADISAVE HPKG data is shown in Figure 4. The difference between the

TIPKG * RADISAVE IiPKG data and the previously mentioned UNPACK SAVE1R 13

PACK-AGE is the following: HPKG *RADISAVE IIPKG data gives the first

9
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Table 2. SSII Spectral Radiance Match with Radiosonde/Rocketsonde Stations-
OOZ 30 Jan 79 to 00Z 06 Feb 79

Total Sub-Total Sub-Total
Matches Matches Spot 6-20 Cloud

Rocketsonde Spot 1-25 Spot 6-20 With Contaminated Clear With
Station +/- 570 +/- 320 Radiosonde (Clear) Rocketsonde

Thule 88 79 44 44(0) 0

Primose Lake 37 26 2 2(0) 0

Churchill 21 17 17 17(0) 0

White Sands 27 18 8 5(3) 0

Point Mugu 22 10 5 4(1) 0

Wallops 30 15 13 6(7) 0

Cape Canaveral 32 24 11 7(4) 2

Coolidge Field 13 9 1 0() I

Total 270 198 101 85(16) 3

cloud-free radiance set or one scan spot whereas the UNPACK SAVER H PACKAGE

gives all the scan spots within a 3DNEPH box number. Thus, the UNPACK SAVE

H PACKAGE data allows one to check the spatial variability of the radiance sets

across an entire scan. This feature is especially important in identifying portions

of clear and/or cloudy scans.

3. SSII WATER VAPOR RADIANCE ANAIYSIS

3.1 %F(;W(: Scan I)ata

3. 1. 1 DMSP SATELLITE 13536-FLIGHT II SSH (LAUNCHED JULY 1977)

The SSII package data on spacecraft Wx13536; were beset with a GLARE

OBSTRUCTOR (GLOB) problem. According to AFGWC, the GLOB interference on

Flight II was limited to zenith angles of -37- to -57 0 or the viewing positions at

No. 21 through No. 25 on the right-hand scan. AFGWC eliminated these radiances

of the last five viewing positions by setting them to zero in their processing soft-

ware. Because of this G,0OB interference, viewing positions No. 6 through No. 20

were chosen for analysis in this investigation. Thus, the analysis is limited to

zenith angles of , I32o, or approximately +/- 245 miles from nadir.

13
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Figure 5 shows the thev,r'tical 0,cighting funct ions oa. c. ,n the. U.S. Standard

Atmosphere of 1962 for the eight DMSP water vap(,r channnls. ( )n the l(ft side of

Figure 5 is shown the more ,paque water vapor channels and on !he right is shown

the less opaque water vapor channels. The most opaque DAISP water vapor chan-

nel is F8-353 cm -  and the channel with the least water vapor absc,'ption is
-1

F5-535 cm

Figure 6 shows the spatial variability of the spectral radiance as a function of

viewing position for the eight water vapor channels and the window channel in the

Caribbean Sea. The scan covers viewing positions No. 6 through No. 20 or zenith

angles of +/- 320, and covers a generally clear area. The data presented in

Figure 6 are also shown in Figure 7 as a function of the various LMISP water vapor/

window channels. The range of the spectral radiance and the general pattern of the

spectral radiance in a clear situation is depicted for the various DMSP channels in

Figure 7. Also in Figure 7, the range or vertical spread of the data for any one

channel represents the zenith angle dependence.

The spatial variability of the spectral radiance as a function of viewing position

in a middle cloud situation (500 mb-700 mb) in the vicinity of Cape Canaveral, FL

is shown in Figure 8 (left side). The DAISP water vapor channels that are affected

are F3, F4, F5 and F6. This can be seen as a dip in the scan swath at viewing

position No. 16/zenith angle: -140.

In addition, by using the inverse of Planck's equation for the referenced fre-

quency, that is, Eq. (1), the observed spectral radiance may be converted to

equivalent blackbody temperature (T B).

T B (Vi ) C 2 vi/Inf(Cl(vi) 3 /B (v i)) + 1] (1)

Where

V reference frequency

C 1 = 1. 1906 X 10 - 5 mW/m
2 sr cm - 1

C 2 = 1.4387 cm 0 K

13(v i ) = observed spectral radiance.

The spectral radiance for each DMSP water vapor channel may be converted

to equivalent blackbody temperature. This is 6hown on the right in Figure 8.

Again, the most opaque DMSP water vapor channel is F8-353 cm - 1 (lowest TB)

and the channel with the least absorption is F5-535 cm - (highest T ) Notice
that except for DMSP channels F4 and F6, there is general agreement both in the

sequencing of spectral radiance and equivalent blackbody temperature.

14
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A I)MSP scan in the presence of high clouds in the vicinity of 25, 000 ft

(7. ; kin) and a clear situation is shown in Figure 9. At position No. 10/zenith

angle f14o , the crowding of all eight of the water vapor channels and the dip of

the window channel to 35 mW/m 2 sr cm - I indicates the presence of a high cloud-

iness. The equivalent blackbody temperatures in the water vapor channels range

from 223-225 1 K, and the %V i,dow channel gives an effective temperature of 2260K.

The spreading out of the radiance values at position No. 16/zenith angle -140 is

indicative of a clear spot. Again, the radiance data presented in Figure 9 are

shown as a function of the various DMSP water vapor/window channels in Figure 10.

The range of the spectral radiance and the general pattern of the various DMSP

channels are shown for both a high cloud and a clear situation. The upper three

or four scan spots are representative of a clear situation, whereas the lower seven

scan spots are representative of a high cloud situation. A better appreciation of

the general pattern of the DMSP radiances for clear and cloudy situations may be

seen in the compariso:n of Figures 7 and 10.

In view oif these patterns in the DMSP water vapor radiances, it appears

possible to separate clear and cloudy situations, especially when the surface

temperature .s greater than -15°0( ". This criteria of the surface temperature being

greater than -15oC is found for scan spots located south of 60 N. For those scan

spots located north of 60 N in the winter, the spectral radiance patterns may be

indeterminate becuse (f the vertical temperature structure, the amount of humid-

ity, and the frequency dependence of the Planck functions. For example, the

spectral radiance for channel E8-83-5 cm at TB  258 K is 66. 5 mW/rn sr cm

whereas this same spectral radiance converts to a TB - 2330 for F8-353 cm 1.

Using the radiance pattern on only three DMSP channels, namely, F5-535 cm

(least water vapor absorption), F8-353 crn I (most absorption) and the E8-83i cm - 1

(windo ) in a DMSP scan or a sc.,n spot, clear or cloudy situations may be de',r-

mined. The radiance pattern usually associated with cloudy cr clear situations

wnenever the surface temperature is greater than -15°0C is shown in Figure 11.

In the high cloudiness situation (shown on the left in Figure 11), the radiance

patterns between bands F) and F8 appears either neutral, slightly positive, or

slightly negative. Between bands F8 and VC8. the radiance slope is negative,

whereas in the clear situation, the radiancte pattern between F5-F8-E8 takes on

the form ,f the letter 'V. '' The slope of the spectral radiance is definitely nega-

tive between bands F5-1'8 and positive between F8 and E8. In the case of a scan

spot located north (if W0''N, the patterns may take either form for both clear or

chudy conditions. An example of this indeterminate pattern for both clear o)r

cloudy conditions is shown for Khatanga, USSR in Figure 12.

17
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3. 1.2 DMSP SATELLITE 14537-FLIGHT IIt SS1t (LAUNCHED
AUGUST 1978)

The SSH package data on spacecraft Wx14537 were also beset with GLOB

problems. This interference was more extensive on Flight III than on Flight II.

This GLOB interference was seen not only in viewing positions No. 21 through

No. 25, but on occasions could be seen in the vicinity of nadir (viewing position

No. 13). The interference is variable throughout the right-hand side of the scan.

Some seven to nine viewing positions may be affected, leaving a possibility of some

three to five scan spots with good data which also may be variable.

An example of GLOB interference is shown in Figures 13 and 14. Note that

in Figures 13 and 14, all 25 viewing positions are plotted. Four spectral channels
are plotted: DMSP channels El-668 cm - 1 and E2-677 cm - 1 in the CO 2 absorption

band, and F5-535 cm ° 1 and F8-353 cm - 1 in the water vapor rotational band. The

W. 45S7 KREV 3909

1/31/79 11001
120 0 1 55 g 102.2w

# 2s0.30N MA.W

g~o

Figure 13. Spectral Radiance as a Function (,f
Viewing Positi(n -GLOB Int(rfr,renc('-%'x 14537
NREV 3908-1/31/79-1100Z 53.9N-60.3N,
70. OW- 102. 2W'
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upwelling radiance in channels El and E2 originates in the stratosphere at approx-

imately the 10 mb and 30 mb pressure levels (McClatchey et al 1979). Based o)n

the U.S. Standard Atmosphere, the upwelling radiance for channel F8 (most

opaque) originates in the upper troposphere in the vicinity of 380 mb, and for chan-

nel F5 (least opaque) in the lower troposphere around 850 mb pressure level. The

dramatic increase/decrease in radiance at viewing positions No. 13 through No. 15

and No. 21 through No. 25 in Figure 13 and viewing positions No. 15 through

No. 18 and No. 21 through No. 25 in Figure 14 is an example of GLOB interference.

This dramatic increase/ decrease in radiance forthree to five scan spots, espec-

ially in the two channels whose upwelling radiance originates in the stratosphere,

is physically impossible. The GLOB interference affects all 16 channels and is

more easily recognized in a scan swath in those channels whose upwelling radiance

originates in the upper troposphere. For example, see the plot patterns of
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El-68 cm l , E2-677 in- 1 and F8-35.3 cm - 1 in both Figures 1:3 and 14 in which

the GI.(MII interference is easily recognized. However, those channels whose
- -1

upwelling radiance oriitinates in the lower troposphere, such as F5-535 ci , oIn

,ccasion, although affected by the G1,LB interference, may be difficult to recog-

nize. An example of this is shown in the plot pattern of F5 in Figure 14 (not

recognizable) as compared to its pattern in Figure 13 (recognizable). The reason

for this is because those channels whose upwelling radiance originates in the lower

troposphere, that is, F:, I4, F5 and F6, can be affected by clouds in the FOV,

and their patterns may show dramatic increase/decrease in radiance values with-

out GLOB interference.

In addition, notice that in both Figures 13 and 14, the GLOB interference is
-1

first seen in DMSP channel E2-677 cm . This anomaly was reported by the

author at a METSAT Technical Exchange Group meeting in May 1979 at AFGL.

Information received from AtGWC (Savage2) indicated that channel E2 gathers one

of its two data samples while the telescope is in motion toward the next scene.

Therefore, based on this information, the GLOB interference in the SSH scan

should be defined and based on the analysis of band E2-i77 cm - 1 . The reason for

this is the design of the SSH sensor.

The variability of the GLOB interference may be seen in Figure 15 for space-

craft Wxl4537-NREV 3908-1/31/79 between 8. 8N to 59. 5N. Plots of channel
-1

El-6l8 cm over various latitudes shows that the GLOB interference may vary

between viewing positions No. 13 through No. 18. Although not shown, the GLOB

interference appears one viewing position before for channel E2-667 as noted above.

This variability of the GLOB interference on spacecraft Wx14537 makes it very

difficult to evaluate the water vapor radiances, especially those that are observed

at or near nadir and throughout the entire right-hand scan. At certain right-hand

viewing positions, the GLOB interference data are definitely unreasonable and

highly suspect.

:3.2 AFGWC Cloud-Free Scan Spot Data

As previously mentioned, the HPKG * RADISAVE HPKG data are coincident

radiosonde/radiance combinations. The radiance set is the first cloud-free set

available within a 3 by 3(0 area as selected by AFGWC's HPKG software (based on

the 3DNEPH files). The radiosonde data are obtained through a search of the

AFGWC's upper air data base within +/- 3 hours and 100 nmi (185 km) of a satellite

sounding. AFGWC provided HPKG * RADISAVE HPKG data to AFGL on computer

tape for satellite Wx13536. No attempt was made to access Wx14537 for this type

of data because of the extensive GLOB interference problem.

2. Savage, R.C. (1980) (Private Communication).
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- 11- 668

1 - LAT 1b. ?19. A LAT-. 8, -10.8N
LON, 6S.?7-18.N S LONG 66.8-74.7Wt, LONG [9. 7-76. NW

GLOB 1516.17 GLOB 16-11- I8

o. LAT 56.4-59. 5N,
4" LONG 80. 1.4.4W

GLOB 14 15' 8 s j.Br"--"  
'-

LAY 36. 6- 38. 9N
+ LONG 73.8-83.6W .

?00 GLOB 1 3-14 15

LPT 29.i1-3 .4N -

boLLONG 71.9,80. 9w'

it
600 ~ GLOB I.-I4 .

40--

VIWAING POSITION

Figure 15. Variability ofGI,( B Inlt(7-erfleen-Wx14337-
NREV 3908-1/31/79-1100Z-(hannel 1,-1i88 cm -1

Table 3 shows the location of the IIPKG * HADISAVE HPKG data. As can be

seen in Table 3, certain areas have more than sufficient data whereas other areas

are inadequate. Nevertheless, a total of some 3703 coincident radiosonde/radiance

sets were received from AFGWC. If zenith angles greater than the absolute value

of 320 are eliminated, the total number of coincident sets are reduced to 2255.

Another criteria that was arbitrarily chosen to refine the data from cloud contam-

ination was DEL=(TE 8 - TSFC). DEI,=( .E8 - TSFC) is defined as the difference

between the computed equivalent blackbody temperature of the DMSP window chan-
-1

nel E8-835 cm and the temperature of the surface. Computation of T1 8 is

accomplished by using Eq. (1) for the referenced frequency, 835 em The TSF(

is obtained from the AFGWC 3DNEPII data rile. Since TE8 is the computed

equivalent blackbody temperature of the most transparent DISP window channel,

the value of TE 8 should be approximately equal to TSI(.. l.arae negative

DE I,(TE8 - TSF C ) values, that is, less than -10 0 K, should be suspect of cloud

contamination. An example of a large negative DEI.(T 1 . 8 - TSFC) value is shown

in Figure 16. The spectral radiance for the window channel, E-8 was observed by

Wx13536 as 17.0 m\V 'm 2 sr cm - 1, which converts to a T B 199. 8°K (-73. 4o().

The surface temperature was reported as 301. f6"K and the DETL (TE 8 - TF

-101. 8"K. As can be seen in Figure 16, all the DAISP water vaporwindow channels

are tightly grouped around the 130-135 rmb (14.9-15.2 kin) level, which indicates

that the "OV was contaminated with high thick clouds. Surface observations,
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Tablh :1. l.wation d" IlIPKG * HAI)ISA\VE IIK(; I)ti

180W 135W 90W 45\V 0 451; 90 1 1351; 18-01:

90N F-M: 10 9 21 20 41 32 59 27
A-1%1: 28 11 21 8 51 57 108 90
J-0: 67 12 10 7 34 83 57 (;I
Total: 105 32 52 35 120 172 224 178

62N 9 -4
F-\1: 5 54 79 65 117 141 253 82
A-Al: 5 40 162 37 115 129 2 9 128
J-(): 11 0;0 141 23 29 1 10 53
Total: Y3 ThT 382 T7 T 77T 777 77

20N 201[5

F-M: 0 5 33 5 7 0 75 17
A-II: 2 3 40 7 4 11 100 18
J-(): 0 1 G 0 0 0 0 5
Total: 7 -IT T TT T7 T77 TU

0 345
"-I1\: 0 0 :3 9 22 3 0 22 25

A -\1: 0 0 21 24 2 0 13 11
J-(): 0 0 1 3 0 0 0 2

2 6S Totah U 7 T7 7 7
18

AIl : 1 0 18 ; 0 0 12 44
A - M : 1 0 3 1 3 0 0 12 3 1
J -(): 0 0 G 0 0 1 0 11
Total: 7 Ul T5 T BT

62S 177
F-M: 0 0 1 10 0 1 0 10
A -I1: 0 0 3 11 0 2 3 0
J-(: 0 0 0 0 0 0 0 1
Total: U T Y- " , , T7

g0s 54

Total 3073

All Zen -/- :32" D'1. CF 8 - TS!) -10"("

Feb-March 79 1383 792 379
Apr-Alay 79 1618 1051 G00;9
June-(et 79 702 412 412
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PONAPE. CAROL INE ISLAND

APR IL 9 1979 000 ]
F2

F,

F4

lOC J IF DEL UI FA } -D-° F

100 - SF C

50 MSF BANID

TEMPERATUREloo A EW FOINT . . . . . .
1001 11 .1

-90 -60 -30 0 30

TEMPERATURE ('C)

Figure 16. Radiosonde-Ponape, Caroline Islands-
April 9, 1979, 00Z DEL=(TE 8 - TSFC) = -101. 80K

3DNEPH, and radiosonde data which were obtained from UTSAFETAC showed that

Ponape was definitely not clear. Moderate to heavy rain was observed with an

overcast and maximum cud tops in the vicinity of 40, 000 ft (12 kn).

For comparison, Fi ure 17, the radiosonde for Charleston, S.C. on August 20,

1P79, 00Z, illustrat,.s a( le:,r s ari so)(,t ondition. This condition was verified by

surface observatins ,nd , h," IV'1. (TF:8  - TSF(.) is only -3.3°K.

N tire the sepaat , tI- .. ' o. s .i i tONItI' 1 1 I .m r vapor/windo, bands. The

.n..St pquii .- ' I.- aT 1 23i. 8oK, which is found

at appr,,xim atl , :, a ' " -I T I,:-pzrtnt water vapor band,
-1

1.5-53- I.) h,,. , - . . . i t;: A ni Tb (4.0 kni). The
wind, , hai,, I.i - )i , ..!, I '1s f,,und at 940 mb (0.7 kin).

In (ddit ,t '., , " - 7 1n 1 and F7-374 c n 
-1

ahi ,nv ait 1 -1-4 1:

...
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CHARL[STOON. S.C.

F1 AuGUST 20, 1979 00

F?

F 5

F4

I5FF 6

SFC

5)0 - DMSP BAND

----DEW Fu1NT

-9) -6 -30 0 30

Figure 17. Radiosonde-Charleston, S. C. -
August 10, 1979, OOZ DEL=(T.B - TSFC)
-3.3 K

A histogram of DE ICTE8 - T SFC) based on the HPKG * RADISAVE HPKG

data with zenith angles of+1- 320) for, various periods in the year 1979 is shown in

Figure 18. The IIPKG software at AFGWC selects the first cloud-free radiance

set (based on the 3DNEPt] files) for inversion within a 3 by 30 area. As can be

seen in Figure 18, large negative DEI.=(TE 8 - TSFC) values in Feb-Mar 79 and

Apr-Ma'y 79 are contained in the data of allegedly cloud-free spots. During the

period June-()ct 79, there are no negative DEI.(T E 8 - TSFC) values less than

-10'C ' nnd the number of spot samples selected for a 5-month period has been

reduced dramatically. In comparison, almost 52 percent in Feb-Mar 79 and

36 percent in Apr-May 79 of the number of spot samples have negative

D I. (T F8 - TSFC ) values less than -10oC, and should be suspect for possible

mnddle-high cloud contamination. The scan spots during the period June-ct 1979

may be cloud contaminated, but the contamination is most likely due to low cloud-

iness at (or below 1. 5 km. In addition, since there are no Deltas less than -10o(',
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200 FEB-MAR 1979

ISO

100

so

0
55 -415 -35 -25 -15 -5 .5

100
APR-MAY 1979

N- I051
225

150

75
0

-5 -5 -35 -25 -15 -S .5

250 JUN-OCT 1979

200 N 4 412

150:

100:

0~
-55 -4S -35 -25 -15 -5 .5

DELTA (TEMP ES TEMP sFC) - DEGREES O0

Figure 18. Histogram of Delta=(Temp E8 - Temp SFC)
for Period Feb-Oct 1979

and considering the general shape of the histogram for the period June-Oct 1979,

it would appear that AFGWC's cloud-free criterion decision was operationally

changed for the better sometime in June-July 1979. This has been confirmed by

personnel at AFGWC.

4. SUMMARY AND CONCLUSIONS

SSH data from the DMSP block 5D satellites Wx13536 and Wx14537 were

received at AFGL from AFGWC in the UNPACK SAVER H PACKAGE and

HPKG * RADISAVE HPKG format for analysis and evaluation. Results of the pre-

liminary analysis indicate that the SSH data contain valuable inherent water vapor

information in the eight DMSP water vapor channels that operate in the 18 to 30 /m

rotational water vapor band.

Examination of the spectral radiances measured by the various DMSP water

vapor channels gives an indication of the presence of middle and/or high
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vlit'\ irig positiril iioliritt's high r r-oophil-k choudink~so,. A (111' Ill tOw spc( I Ia ;.

r;tjiance for l):\lSl chrannels F3i-420) cm 1 1,4-441 cmii 1IV'- )3)cm' Zil

FG-4 cm-I I licatt's tlie presencte of' m iddle' c-tidriness ho-twteci 100~-700) ril rrl

tit FV. I o)W trp~hr c loudine'ss Mt 85( til) or belo or cloa:r r ondt i-a

aire. difficult to determine using anly of' tile D.)SI' watt'r' vapor. '11channels bt'carirst of

their watelr vapor absorpt ion or transi~lssion characiteristics. lIn odit ioln, the

genellral sha~pe oI* tilt' slope of' thle spect ral radTolirce of* oly thr-ee l)\tSl SSII hl-

let's 11ay aist, LiVen :ill inicat ion of cle'ar or- cloudY condiitions. BYv t'xamljilink ito-

c'aseto clealr or low t ropospheric' cloudiness, thet slope bretwee'n thel Di)Si' chani-

nels IS- [8-1-:8 takes on the slropc or a "'V, "' naniel a negativt' Slope hetwteen

VF)-l8 and :I pos;itivt Slopte btetweten i"8-FB. In toi middle 01r high t roposphreric

cloudliness5 situation, thle Slope of' thet spectra radiance betweetn 15-18 is only

slight lv. positive t' ntegat ivet andl negative bet ween F"8-1-8. TIhis piatte'rnf apearis

Valid whe-nevter thet sur-tart' tempel~trature is greater than -1l5,'"C2.r8'"K) or (lit'

sc'an spot is located south of' 6 0 N latitude. 'IFllt' Glare I lst r-uctor (6 .( rIi pirobltem

was more e'xtensive' onl spa ct'ralt Wx14537-SSil1 Flight Ill than )nI spacc-t-i'if

Wx135:3ti-SSJI F-light 11. Ini vitew of1 this problterm, onlte fir-st. 10 or 11 Scanr Spots

on the left -hand s idet of tile sc'ar il spactecr'aft W xl 453:~7 shou 11lit be roni red in anl.\

analysis. In addition, becaust' of' tlo (It'sign of the SS11 sensor, tilt' G1 ull inter-

fe r'ence is rf rst seen in the l)1\lSI chrannel 1-2-677 (,iii

Finally, the cloud -free r'ad iance, rad iosorider sts obt a ine rit'rorii A i-GW(' in tilt,

II PKG * RADISAVI: lll'KG data contain quitte a ft'w iuiddt'-iigh I ropsheiic (cloud

c'ontarminationi. T'his is true, (especially durinLg the' pterhiod iehTli 79. lowevet-

thre ('loud-fr'ee c'riteria appeta r's to have lien'r opt'ratii'rial lY chiangted bY A l-'GW

after Junet 79 arid tilt li'IKG .' IOADISA VE- I lPKG datai xl tr great lv imrprovted.

F'ur'the r in-house researi-h will lit' done, or1 Ow lit' 111icablrIit'. oft flit' l)1lI wat t'r

vapor radianicts. A data baste, ristl- troii spra caa'A W 13531;, for tlit pteriod

of Feb-Oclt 1979 is now available (~or' a statist real arralx-sis anid for ground t ruth

c'or'retlat ion. these, anialyce:s and (cor'relat ions will hte dorit' 1) ill in (lt':r - arid~ cloud~

co)ntarinated volumr-. for thle I)ir'psi' of r-ecollirlitridirig opt rationl teclriqut-:. arid

deriving per'tinent moisture pararmeters frvoui tilt l)MSI' %attr vapor r-;rdiaict

ica stir-erilent s.
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